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the Reference Group on Great Lakes Pollution from Land Use Activities
takes pleasure in submitting its Seventh Progress Report.
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Canada United States
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Nor
man
A.
Ber
g
Chairman Cha irman
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REFERENCE GROUP
SECRETARIAT
Dr. Harvey Shear accepted the position of Biologist at the 130
Regional Office in Windsor on July 28, 1975, and scanned secretariat
responsibilities for the Reference Group at that time.
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INNOVATION, DIFFUSION AND ADOPTION OF REMEDIAL MEASURES
 
As noted last year, a study plan produced by TaskA was submitted
to the Social Sciences, Economics and Legal Aspects Standing Committee
of the Research Advisory Board for assistance in further development of
the plan (outlined later under the Task A status report). Some input
was obtained from the SSELA workshop on "Public Participation" held in
Ann Arbor (as noted earlier). In addition, an ad hoc committee comprised
of some SSELA members plus other experts, was struck to assist in the
final development of the study plan. This plan has been accepted by
PLUARG. The International Joint Commission has agreed to participate by
fund
ing
and
carr
ying
out
a jo
int
info
rmat
ion
prog
ramm
e wi
th
the
rema
inin
g
additional financial support being sought from the U.S. Environmental
Protection Agency and from Environment Canada.
PLUARG — RELATED STUDIES
As part of the PLUARG'S ongoing efforts to utilize other existing
studies in the Basin, related to pollution from land drainage, the
Reference group had 1,800 copies of the Proceedings of the Sandusky
River Basin Symposium printed and distributed to interested parties.
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 In order to Successfully achieve these objectives the study outline
has been divided into two major sub-activities — an analysis of existing
remedial measures and the development of a public consultation program.
Existing Remedial Measures
 
In this portion of the study, all the alternatives presently available
for controlling pollution from land use activities will be considered.
This will include an inventory and evaluation of the legislative/regulatory
framework available to control the non—point discharges of sediments,
nutrients, pesticides and chemicals associated with the major land uses
in the basin. It will also include an assessment of the adeQuacy of
technical remedial measures presently in use to control pollution from
these sources. This assessment would include a determination of the level
of pollutant reduction achieved through the adoption of a given technical
measure and an analysis of the costs incurred to implement and operate a
particular control.
Public Consultation Program
Since it is likely that PLUARG's final remedial measure recommendations
will directly affect a number of groups living in the basin, it is important
for the Reference Group to assess the social practicality of its final
remedial measure recommendations. This assessment will take the following
form.
Public Information
Before the public can be expected to make an effective input to the
evaluation of the proposed remedial measures, it will be necessary to
provide them with an adequate information base concerning land use/
pollution problems. The establishment of this information base will
necessarily be long term in nature to avoid any problems of sensationalism
in the media. The IJC Windsor office is focusing a significant portion
of its Public Information effort in assisting PLUARG to establish this
necessary information base.
Survey of Public Attitudes
Once the information program is operating, it should be evaluated
through a survey to determine its effectiveness in terms of reaching those
groups most likely to be affected by PLUARG's final recommendations. This
survey will also be used as a means for ensuring that the attitudes and
perceptions of those persons who may be unwilling or unable to participate
in a more active capacity are considered in the final design of a remedial
measure program.
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Intensive studies of a small number of representative watersheds,
selected and conducted to permit some extrapolation of data to the entire
Great Lakes Basin and to relate contamination of water quality, which may
be found at river mouths on the Great Lakes, to specific land uses and
practices.
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 replicates sent by sample collectors to the laboratory(ies) providing
their sample analytical services. These activities continue in the 1976
field season.
A total of 95 investigators and analysts were requested to provide the
River Basin Studies Coordinator with their Sampling and Analytical Methodology
and their Internal Laboratory Quality Control Procedures. Copies of this
documentation are available in the Regional Office Library on a loan basis.
The River Basin Studies Coordinator was appointed to represent PLUARG
on the Data Quality Subcommittee.
DATA MANAGEMENT
The Task Group has agreed on standard formats for data storage and
data exchange by investigators. These formats are the results of efforts
by a committee which began its work in July, 1974.
MEMBERSHIP ON TECHNICAL COMMITTEE
 
The following changes in Task Group C Technical Committee Membership
have occurred:
Dr. H. Mooij replaced Mr. T. Rattray for Solid Waste Mgt. Branch,
Environment Canada.
Dr. J. Nicolson replaced Dr. R. C. Ellis for Great Lakes Forest
Research Centre, Environment Canada.
Dr. Stephen Yaksich was appointed to represent the Corps of Army
Engineers.
DOCUMENTATION —- SAMPLING AND SAMPLE HANDLING PROCEDURES AND ANALYTICAL
METHODOLOGY
Investigators and laboratory analysts are submitting documentation of
their sampling and sample handling procedures and analytical methodology
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he I
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Activity 1 —— Agricultural Watersheds
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pro
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Monitoring data was available from the preliminary phase of the
study initiated in March 1974.
A comparison of these data with the 1975
data was of particular interest since it had been necessary to move
six of the original sites during the first year, with the new sites
intended to represent the same agricultural regions.
Comparisons of
the mean concentrations of many water quality parameters were found to
be remarkably similar in the two years at each site, and between the
original and new sites where these had been moved.
As an example of
this, total phosphorus and the sum of nitrate and nitrite nitrogen are
shown in Figures C—1 and C—2.
The similarity in the two years of data,
especially with regard to watershed rankings (concentration means may
have varied due to different periods of record), gives a degree of
confidence to the data which could not be appreciated after only one
year of data collection.
A wide range of pollutant contamination
conditions has been observed between the 11 agricultural watersheds
which
supports earlier site selection criteria.
An intensive examination of
all available information is continuing in an attempt to determine the
causes of the differences in pollutant concentrations between these
agricultural watersheds, and eventually to identify pollution—generating
activities.
It has become clear that dissolved nitrogen levels in stream
water are affected by agricultural activities which involve nitrogen use
or disposal, but that other water
quality parameters appear
to be controlled
by
complex
interactions
still
to
be
identified.
A farm—by-farm survey of activities in each agricultural watershed
has been conducted to clarify management and material usage practices.
This
survey
has facilitated
the
tabulation
of pesticide
use
(Table
C—l).
This
information can be
compared with
the results
of the
Pesticide
Monitoring Programme in which 873 samples were taken at the mouths of
the eleven agricultural watersheds between March 1975 and January 1976,
and 1723
analyses
were
performed.
From Table
C—l
it can
be
seen
that
seven
insecticides
and
seven herbicides
were
used
in the
eleven
watersheds.
The volume
of use
in AG—2
(Venison
Creek)
and
AG-13
(Hillman
Creek)
were
relatively high while
in AG—lO
(North
Creek)
and
AG—ll
(Salt
Creek)
were relatively low.
Among the organochlorine insecticides recommended for use in agriculture
only endosolfan and
heptachlor epoxide
(derived
from
chlordane use)
were
identified.
Endosulfan was present
in
18.2%
of
water
and heptachlor
epoxide in 3.0%.
Among the organophosphorus insecticides,
three were
identified,
diazinon
in 4.7%
of
samples,
chlorpyriphos
in 0.2%
and
ethion in 0.5%.
The past
use
of organochlorine
insecticides was
reflected
by
the
presence
of
dieldrin
in
18.9%
of
water
and
DDT
in
91.8%.
The
ratio
of
DDE/DDT
in
two
of
the
watersheds
suggests
more
recent
use
of DDT
than
other watersheds.
This
is borne
out
by
the fact
that
these
two watersheds
grew
tobacco
and used
DDT up
to
1972 while
other
watersheds
not
growing
tobacco
used
DDT up
to
1970.
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Table C-l Inputs of Organochlorine Insecticides and Fungicides, Organophosphorus Insecticides, Phenoxy and
Benzoic Herbicides and Triazine Herbicides Included in the Analytical Survey Conducted in 1975.
 
Pesticides Amount of Pesticides by Watershed (kg)
AG-l AG-Z AG-3 AG—4 AG-S AG—6 AG—7 AG—lO AG—ll AG—l3 AG—14
II.
III.
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—
—
—
—
—
_
_
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—
-
—
—
—
..
_
_.
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-
-
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_
_
7
_.
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-
-
—
—-
_
_
..
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-
-
-
-
-
-
2 .5
_
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—
-
-
~
—
_.
..
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_
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—
..
_
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_
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9 —
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—
—
7o _
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-
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—
-
_
_
..
._
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—
—
— . 2
4
._
_
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-
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—
—
—
_
_
11
_
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- —
- -
- -
—
—
0. 8 -
Parathi
on
-
-
52
-
—
—
—
_
..
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—
-
0. 5
-
-
—
..
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_
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—
-
—
—
..
..
_
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—
—
—
_
-
_
_
_
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Captan - - - - - - - — 1409
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Alachlor 92 283 577 33 11 163 - 236 37 ~
Atrazine 774 1289 1951 932 1001 475 497 318 595 922
Cyanizine 14 300 1041 19 6 613 — — — 43
Cyprazine - - - - - - - - 104
2,4-D 3
41 622 4
24 157
260 72 5
7 119
— 117
2,4—DB
— - 3
1 —
116 — 3
2.5 20
— 18
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12 -
42 -
—
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8 —
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—‘
—
— —
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7 —
28 -
—
—
—
—
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1 -
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- -
-
— -—
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§
 Jack pine dominates the area and on upland sites black spruce,
poplar, and white birchare the principal associated species.
Several small catchments of 35 to 170 ha (86-420 ac) were selected
and, of those reported on in this paper, three carried virgin timber,
two were one—year—old cuts and three were two-year—old cuts. The
assumption was that major disruptions of the system following clearcutting
should be detectable by this method because of the uniformity of the
bedrock and mantle and the uniform age and structure of the vegetation.
Minor effects on elements are being monitored by following individual
catchments, equipped with weirs, through from the uncut to the cut
stage. Water samples were collected weekly from April until October.
Results and Discussion
 
Concentrations of suspended sediment from the freshly cut catchments
were double those from the uncut but were near the uncut values on the
two—year-old cut. The average concentrations were less than 0.5 mg/l
(ppm) in every case, and the maximum value obtained, even for storm
periods, was only 2.4 mg/l. This indicates that erosion is not a major
problem in this area probably due to the coarse-grained soils and the
lack of steep slopes.
Conductivity, which indicates the relative abundance of ions in the
water, differed significantly, 22.3 vs 25.4 Limbo/cm2 on the first—year
cut but the difference was nonsignificant for the two-year—old cut. The
maximum value recorded from the harvested catchments was 39.8 umho/cmz.
Dissolved organic carbon was significantly higher in concentration
on the one—year cut, 2855 vs 1176 umoles/l, and was still significantly
higher at 1846 pmoles/l two years after clearcutting.
Figure C—5 and Table 0-3 give the results for the remaining elements
investigated. Concentrations of most elements reached a peak in July or
August and then declined, probably as a result of reduced biological
activity, and possibly due to some dilution by late summer precipitation.
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Activity 4 —— Water Quantity and Quality Monitoring Framework
 
Monitoring of water quantity and quality continues in the three major
pilot watersheds —— Grand River, Saugeen River and Wilton Creek. In addition
to river mouth sampling, streamflow and water quality is being monitored at
65 stations in subwatersheds and special land use study areas. Sampling
frequency is one to one-and—a—half visits per station per week. In addition,
intensive sampling is undertaken during springmelt and other significant
runoff events .
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the Grand River are being utilized. Water quality samples are being collected
from 40 of the still—active 52 routine water quality sites established in 1964.
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Activity 6 —— Riverbank Erosion Study
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UNITED STATES STUDIES
Menomonee Pilot Watershed (Wisconsin)
Wat
er
qua
lit
y
sam
ple
s
are
bei
ng
tak
en
at
15
mon
ito
rin
g
sta
tio
ns,
inc
lud
ing
the
har
bou
r
are
a a
t M
ilw
auk
ee.
The
sam
ple
s
are
ana
lyz
ed
for
nut
rie
nts
,
sol
ids
,
har
dne
ss,
alk
ali
nit
y,
con
duc
tiv
ity
,
tem
per
atu
re,
D0
and
pH.
Org
ani
c,
tra
ce
met
al,
and
bac
ter
iol
ogi
cal
ana
lys
es
are
mad
e q
uar
ter
ly.
Th
e
Me
no
mo
ne
e
Ri
ve
r
wa
te
rs
he
d
is
pr
ov
in
g
to
be
a
ve
ry
us
ef
ul
si
te
fo
r
‘
st
ud
yi
ng
th
e
ef
fe
ct
s
of
ra
pi
dl
y
ch
an
gi
ng
la
nd
us
e
pa
tt
er
ns
in
an
ur
ba
n
se
tt
in
g.
Th
e
pl
an
to
re
mo
ve
al
l
mu
ni
ci
pa
l
po
in
t
so
ur
ce
s
of
po
ll
ut
io
n
by
19
76
wi
ll
en
ab
le
in
ve
st
ig
at
or
s
to
fo
cu
s
di
re
ct
ly
on
th
e
im
pa
ct
of
ur
ba
n
la
nd
us
es
on
wa
te
r
qu
al
it
y.
A L
and
Dat
a M
ana
gem
ent
Sys
tem
has
bee
n
des
ign
ed
to
sto
re,
ret
rie
ve,
ana
lyz
e
and
dis
pla
y l
and
dat
a i
n
tab
ula
r
or
gra
phi
c
for
m.
 
A
ty
pi
ca
l
Vi
ew
of
th
e
hi
gh
ly
in
du
st
ri
al
iz
ed
po
rt
io
n
of
th
e
Me
no
mo
ne
e
River Basin is seen in Figure C-6.
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Figure C—6.
The Falk Corporation by the Menomonee River in
the Milwaukee industrial valley.
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or
no
enr
ich
men
t a
nd
in
the
cas
e
of
Ni,
the
soi
l c
onc
ent
rat
ion
s w
ere
hig
her
tha
n t
he
bot
tom
sed
ime
nts
.
Dif
fer
enc
es
amo
ng
ind
ivi
dua
l s
oil
s o
r s
edi
men
ts
do
not
app
ear
to
sho
w
any
par
tic
ula
r r
ela
tio
nsh
ip.
Bot
h s
edi
men
t a
nd
soi
l v
alu
es
app
ear
to
be quite low compared to values reported in the literature.
Tab
le
0-4
Con
cen
tra
tio
ns
of
hea
vy
met
als
in
sur
fac
e s
oil
s o
f t
he
Mau
mee
Riv
er
Bas
in
and
bot
tom
sed
ime
nts
fro
m t
he
Mau
mee
Riv
er
and
its
 
tributaries.
Bot
tom
Sed
ime
nts
Cd
Co
Cr
Cu
Ni
Pb
Zn
Ave
rag
e f
rom
20
sit
es+
35
440
258
357
127
476
149
7
Watershed Soils
Bro
ugh
ton
10
123
250
264
360
231
750
Roselms 9 108 234 141 141 281 510
Lenewee 7 43 171 450 238 135 715
Paulding 8 115 252 240 244 215 615
Hoytville 10 45 174 450 284 143 805
Blount N.D. 91 151 198 300 200 753
Tol
edo
9
29
172
344
210
178
954
Average 8 79 201 298 254 198 729
* Me
tals
were
extr
acte
d wi
th a
qua
regi
a;
ug/k
g dr
y so
il o
r se
dime
nt.
+ S
ite
s i
ncl
ude
d S
t.
Mar
ys,
St.
Jos
eph
, M
aum
ee,
Tif
fin
, B
lan
cha
rd
and
Augl
aize
Rive
rs.
Site
s we
re c
hose
n aw
ay f
rom
know
n po
int
sour
ces
and
reflect background conditions in the Basin.
Felton—Herron Creek Watershed (Michigan)
Bas
eli
ne
soi
l s
urv
eys
and
veg
eta
tio
n s
urv
eys
are
com
ple
te.
Act
ivi
tie
s
in
197
5 c
onc
ent
rat
ed
on
cha
rac
ter
izi
ng
the
nut
rie
nt
dyn
ami
cs
and
veg
eta
tiv
e
res
pon
ses
to
var
iou
s w
ast
ewa
ter
irr
iga
tio
n s
che
mes
on
old
fie
ld
eco
sys
tem
s.
Some
mana
geme
nt a
lter
nati
ves
are
bein
g te
sted
in 1
976.
Hydr
olog
y st
udie
s
suf
fer
ed
a m
ino
r s
etb
ack
as
a r
esu
lt
of
a 4
0-y
ear
flo
od
in
Jun
e,
197
5.
In-
stre
am p
roce
ss s
tudi
es a
re o
n sc
hedu
le w
ith
wate
r qu
alit
y da
ta b
eing
int
egr
ate
d w
ith
dis
cha
rge
dat
a t
o a
rri
ve
at
mas
s b
ala
nce
s i
n t
he
wat
ers
hed
.
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Mill Creek Watershed Study
 
Discharge meaSurements have been made at 10 water quality sampling
stations since August, 1975. Stage-discharge relationships are well
along and these data are being inputted to the water quality phase of
the study. Remote aerial infrared photographs of the entire watershed
will enhance the understanding of the infiltration and source character-
istics of the basin. Work is underway to implement an automatic water
sampling device which is syncronized with the stage recorder so that
sampling frequency increases with increasing discharge. Such sampling
will enable more precise determination of sediment loadings and pesticide
move
ment
in t
he s
trea
m du
ring
sign
ific
ant
runo
ff p
erio
ds.
;
Analyses for 57 pesticides have been performed for residues in water,
suspended matter and bottom sediments at 9 sampling sites in the Mill
Creek Basin. The 57 pesticides cover four major classes of compounds;
chlorinated hydrocarbons, carbamites, triazines and phosphates. In all
samples the chlorinated hydrocarbons predominate with Lindane, Aldrin,
Diel
drin
and
p, p
'-DD
T re
sidu
es o
ccur
ing
at p
pt l
evel
s in
the
wate
r.
Guthion was also consistently found in the water at close to undetectable
leve
ls
(<.0
5 pp
t) a
nd a
t in
cons
iste
nt h
ighe
r le
vels
in t
he s
uspe
nded
matt
er.
Atra
zine
is a
lso
foun
d in
the
wate
r an
d su
spen
ded
matt
er a
t
the ppB level.
Figure C—9 illustrates what is typically seen during a runoff
even
t on
Mill
Cree
k.
Show
n in
the
hydr
ogra
ph a
nd c
once
ntra
tion
s of
Diel
drin
in p
pb a
ssoc
iate
d wi
th t
he s
uspe
nded
matt
er.
Ther
e is
gene
rall
y
a r
api
d r
ise
in
pes
tic
ide
con
cen
tra
tio
ns
ass
oci
ate
d w
ith
the
ris
ing
pha
se
of
the
hyd
rog
rap
h,
the
n a
rat
her
rap
id
dec
lin
e d
uri
ng
the
fol
low
ing
pha
se.
The
dis
sol
ved
pes
tic
ide
is
pre
sen
t i
n t
he
ppt
ran
ge
and
its
app
ear
anc
e o
ver
a r
uno
ff
eve
nt
is
gen
era
lly
lat
er;
pea
kin
g i
n
con
cen
tra
tio
n s
eve
ral
hou
rs
aft
er
the
pea
k f
or
pes
tic
ide
on
sus
pen
ded
mat
ter
.
Thi
s t
ype
of
dat
a i
s b
ein
g u
sed
as
a b
ase
for
cal
cul
ati
ng
mass loadings for the watershed.
Genesee River Watershed Study (New York)
The
wat
er
qua
lit
y s
urv
eil
lan
ce
net
wor
k f
or
the
Gen
ese
e R
ive
r w
ate
rsh
ed
stu
dy
inc
lud
es
28
sta
tio
ns
tha
t a
re
mon
ito
red
for
flo
w,
sus
pen
ded
sed
ime
nt,
f
pho
sph
oru
s,
car
bon
,
nit
rog
en,
chl
ori
de,
sul
pha
te,
sil
ica
te,
iro
n,
cal
ciu
m,
ma
gn
es
iu
m,
po
ta
ss
iu
m
an
d
so
di
um
.
Th
e
st
at
io
ns
ar
e
mo
ni
to
re
d
bi
-w
ee
kl
y
an
d
du
ri
ng
ru
no
ff
ev
en
ts
.
He
av
y
me
ta
ls
an
d
se
di
me
nt
(i
nc
lu
di
ng
su
sp
en
de
d
se
di
me
nt
an
d
be
d
ma
te
ri
al
)
ar
e
mo
ni
to
re
d
so
me
wh
at
le
ss
fr
eq
ue
nt
ly
.
 
In
19
76
,
gr
ea
te
r
em
ph
as
is
wi
ll
be
pl
ac
ed
on
ev
en
ts
an
d
de
ta
il
ed
st
ud
y
of
se
le
ct
ed
wa
te
rs
he
ds
.
Au
to
ma
ti
c
sa
mp
li
ng
eq
ui
pm
en
t
wi
ll
be
in
st
al
le
d
at
se
ve
ra
l
si
te
s
an
d
at
le
as
t
th
re
e
si
te
s
wi
ll
be
sa
mp
le
d
da
il
y.
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e
co
nc
en
tr
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n
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d
Di
el
dr
in
as
a
fu
nc
ti
on
of
ti
me
du
ri
ng
a
ru
no
ff
ev
en
t.
Al
so
sh
ow
n
is
th
e
di
sc
ha
rg
e
hy
dr
og
ra
ph
.
 
To
da
te
,
th
e
st
ud
y
ha
s
sh
ow
n
co
mp
le
x
en
vi
ro
nm
en
ta
l
re
la
ti
on
sh
ip
s
am
on
g
la
nd
us
e,
so
il
s,
to
po
gr
ap
hy
,
ge
ol
og
y
an
d
wa
te
r
qu
al
it
y,
i.e
.
so
me
pa
ra
me
te
rs
ar
e
ex
cl
us
iv
el
y
a
fu
nc
ti
on
of
ge
ol
og
y
(c
al
ci
um
an
d
ma
gn
es
iu
m)
wh
il
e
la
nd
us
e
ap
pe
ar
s
to
co
nt
ro
l
ni
tr
og
en
in
pu
ts
an
d
ph
os
ph
or
us
is
af
fe
ct
ed
by
ma
ny
factors.
Da
ta
ar
e
no
w
be
co
mi
ng
av
ai
la
bl
e
fo
r
ge
ne
ra
l
us
e
an
d
wi
ll
be
pu
bl
is
he
d
in
pe
ri
od
ic
da
ta
re
po
rt
s.
Re
po
rt
in
g
ca
pa
bi
li
ti
es
in
cl
ud
e
ta
bu
la
ti
on
an
d
time series displays.
In
co
nj
un
ct
io
n
wi
th
th
e
Ge
ne
se
e
Ri
ve
r
Wa
te
rs
he
d
St
ud
y,
Mi
ll
Cr
ee
k
in
Re
ns
se
la
er
Co
un
ty
,
Ne
w
Yo
rk
,
ha
s
be
en
sa
mp
le
d
da
il
y
fo
r
on
e
ye
ar
.
Th
e
ex
pe
ri
me
nt
wa
s
de
si
gn
ed
to
gi
ve
a
st
at
is
ti
ca
l
ev
al
ua
ti
on
of
st
re
am
sa
mp
li
ng
in
te
rv
al
s
an
d
se
ve
ra
l
sa
mp
li
ng
st
ra
te
gi
es
,
bu
t
ha
s
pr
ov
id
ed
ad
di
ti
on
al
in
fo
rm
at
io
n
us
ef
ul
in
un
de
rs
ta
nd
in
g
st
re
am
sy
st
em
s
an
d
wa
te
r—
sh
ed
re
sp
on
se
s.
In
ad
di
ti
on
to
th
e
sa
mp
li
ng
pr
og
ra
m,
a
de
ta
il
ed
in
ve
nt
or
y
of
nu
tr
ie
nt
st
or
ag
e
an
d
us
e
wi
th
in
th
e
wa
te
rs
he
d
wa
s
ma
de
.
Co
mb
in
at
io
n
of
th
es
e
tw
o
st
ud
ie
s
pe
rm
it
s
ca
lc
ul
at
io
n
of
a
nu
tr
ie
nt
ba
la
nc
e
fo
r
ni
tr
og
en
an
d
ph
os
ph
or
us
in
pu
t
to
,
st
or
ed
in
,
an
d
ex
po
rt
ed
fr
om
the watershed (Table C-S).
In
ea
ch
ca
se
,
th
e
ex
po
rt
of
th
e
nu
tr
ie
nt
in
qu
es
ti
on
is
wi
th
in
10
%
of
th
e
to
ta
l
in
pu
t.
Th
e
ca
lc
ul
at
io
ns
fo
r
th
e
ph
os
ph
or
us
sy
st
em
sh
ow
a
ne
ar
eq
ui
li
br
iu
m
wi
th
a
ne
t
ga
in
of
19
kg
-P
/y
r.
Th
e
ma
jo
r
ca
lc
ul
at
ed
in
pu
t
is
fe
rt
il
iz
er
us
ed
by
bo
th
fa
rm
er
s
an
d
ho
me
ow
ne
rs
.
Th
e
to
ta
l
ap
pl
i-
ca
ti
on
is
10
72
of
th
e
st
re
am
ru
no
ff
.
Ni
tr
og
en
tr
an
sp
or
te
d
fr
om
th
e
wa
te
rs
he
d
is
ap
pr
ox
im
at
el
y
82
gr
ea
te
r
th
an
th
e
ca
lc
ul
at
ed
in
pu
t.
In
th
e
to
ta
l
fl
ux
of
ni
tr
og
en
,
pr
ec
i-
pi
ta
ti
on
ov
er
wh
el
ms
th
e
sy
st
em
ac
co
un
ti
ng
fo
r
ne
ar
ly
64
%
of
th
e
in
pu
t.
Wh
il
e
ph
os
ph
or
us
ex
po
rt
ed
fr
om
fe
rt
il
iz
er
in
di
ca
te
s
th
e
po
te
nt
ia
l
fo
r
co
nt
ro
l,
th
e
ni
tr
og
en
ex
po
rt
ed
fr
om
th
e
sa
me
so
ur
ce
wo
ul
d
ha
ve
a
so
me
wh
at
re
du
ce
d
co
nt
ro
l
po
te
nt
ia
l.
Riverbank Erosion Study
St
Ud
ie
s
in
th
e
Ma
um
ee
Ri
ve
r
Ba
si
n
sh
ow
ed
th
at
ri
ve
rb
an
k
ma
te
ri
al
ma
de
up
an
es
ti
ma
te
d
2.
5
to
5
pe
rc
en
t
of
th
e
to
ta
l
se
di
me
nt
re
ac
hi
ng
La
ke
Er
ie
fr
om
th
e
Ma
um
ee
Ba
si
n.
Sa
mp
le
s
of
so
il
s
co
ll
ec
te
d
fr
om
th
e
er
od
in
g
ri
ve
rb
an
ks
ar
e
pr
es
en
tl
y
be
in
g
an
al
yz
ed
.
Th
e
st
ud
y
of
r
i
v
e
r
b
a
n
k
e
r
o
s
i
o
n
ha
s
b
e
e
n
e
xp
a
n
d
e
d
to
th
e
M
e
n
o
m
o
n
e
e
(W
is
co
ns
in
)
an
d
Ge
ne
se
e
(N
ew
Yo
rk
)
Ba
si
ns
,
Bl
ac
k
Cr
ee
k
in
In
di
an
a,
an
d
Mi
ll
Cr
ee
k
in
Mi
ch
ig
an
.
Wo
rk
is
pr
og
re
ss
in
g
on
sc
he
du
le
.
  
 TABLE C-5
Nutrient Balance
Mill Creek Watershed — New York
 
Total Total
Inp
uts
Pho
sph
oru
s
Nit
rog
en
kg/yr kg/yr
Pre
cip
ita
tio
n
735
21,
311
Fertilizer 1,977 5,289
Solid Wastes 638 2,554
Dom
est
ic
Sew
age
559
4,2
86
TOTAL 3,909 33,440
Outputs
Stream Runoff 1,841 15,994
Agricultural Products 2,049 19,923
TOTAL 3,890 35,917
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 Related Studies
Arrangements have been made to obtain the data from other studies
in the Great Lakes Basin. These studies include: The Sandusky River
Basin (Ohio), Black Creek (Maumee River tributary, Indiana), Washington
County Project (Wisconsin), and the Western Lake Superior Basin Erosion-
Sedimentation Control Program (Wisconsin and Minnesota). These latter
three projects are being conducted under Section 108, of Public Law 92-500.
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Diagnosis of degree of impairment of water quality in the Great
Lakes, tncZudtng assessment of concentrations of contaminants of concern
tn sediments, fish and other aquatic resources.
CANADIAN SECTION
Progress during 1975-1976 continued smoothly relative to the study
plan on all activities. The status on individual activities and sub—
activities, together with some pertinent findings, are given briefly
below.
ACTIVITY 1 - Shoreline Erosion
 
All analytical work is complete. Data are currently being compiled
for machine processing. It is anticipated that a technical report on
this activity will be submitted to the Reference Group in the latter part
of 1976.
ACTIVITY 2 — Survey of River Sediments and Associated Water Quality
Sub-Activity 1
Work continued during the year in updating the historical data base
held at Queen's University. MOE, 1973 river monitoring data and streams
tributary to the interconnecting channels were added. Further additions
to the data file are as follows:
(a) Land classification for all tributary watersheds.
(b) Task B land use data were modified to the D watershed boundaries
and included in the data base. Enumeration area data (Task B)
derived from Canada Land Inventory were also modified and included
in data file.
(c)
Near
shor
e wa
ter
qual
ity
data
for
all
the
Grea
t La
kes,
deri
ved
fro
m M
OE,
wer
e e
dit
ed
and
mad
e c
omp
ati
ble
to
the
tri
but
ary
dat
a
and other SOurces.
Acc
ess
com
put
er
pro
gra
mme
s f
or
the
abo
ve
dat
a f
ile
wer
e c
omp
let
ed.
Wit
h t
he
fin
al
add
iti
on
of
197
4 M
OE
dat
a,
the
file
wil
l
be c
omp
let
e a
nd
dat
a s
ynt
hes
is
wil
l b
e c
omm
enc
ed
und
er
the
ter
ms
of
a c
ont
rac
t b
etw
een
Que
en'
s U
niv
ers
ity
and
Env
iro
nme
nt
Can
ada
.
A r
epo
rt
on
the
wor
k d
esc
rib
ed
her
e h
as
bee
n s
ubm
itt
ed
to
IJC
and
thr
ee
pap
ers
hav
e b
een
con
tri
but
ed
to international journals.
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3
by
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o
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st
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th
e
En
vi
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en
t
ha
s
be
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it
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ap
pr
ox
im
at
el
y
30
pa
ra
me
te
rs
fo
r
wh
ic
h
su
ff
ic
ie
nt
da
ta
by
wa
te
r
bo
dy
ex
is
t
fo
r
st
at
is
ti
ca
l
an
al
ys
es
.
Of
th
es
e,
ei
gh
t
ha
ve
be
en
se
le
ct
ed
fo
r
st
ud
y.
Va
ri
an
ce
in
th
e
da
ta
ha
s
be
en
re
du
ce
d
by
id
en
ti
fy
in
g
th
re
e
ti
me
fr
am
es
(1
96
7-
69
,
19
70
—7
1,
19
72
—3
)
fo
r
wh
ic
h
an
al
yt
ic
al
pr
oc
ed
ur
es
an
d
sa
mp
li
ng
st
ra
te
gi
es
ar
e
st
ab
le
.
Sp
at
ia
ll
y,
th
e
da
ta
ha
ve
be
en
ho
mo
ge
ni
ze
d
by
es
ta
bl
is
hi
ng
ge
og
ra
ph
ic
al
re
gi
on
s
of
sh
or
el
in
e
re
fl
ec
ti
ng
ei
th
er
pr
es
en
ce
or
ab
se
nc
e
of
si
gn
if
ic
an
t
so
ur
ce
s
of
se
di
me
nt
an
d/
or
po
ll
ut
an
t
in
pu
t.
So
me
75
ge
og
ra
ph
ic
al
re
gi
on
s
ha
ve
be
en
es
ta
bl
is
he
d
fo
r
th
e
Ca
na
di
an
po
rt
io
n
of
th
e
Gr
ea
t
La
ke
s.
St
at
is
ti
ca
l
an
al
ys
es
wi
ll
in
cl
ud
e
se
as
on
al
pa
rt
it
io
ns
of
su
rf
ac
e
an
d
su
bs
ur
fa
ce
da
ta
by
pa
ra
me
te
r
fo
r
ea
ch
of
th
e
th
re
e
ti
me
fr
am
es
.
Wi
th
in
an
d
be
tw
ee
n
re
gi
on
an
al
ys
es
wi
ll
al
lo
w
ev
al
ua
ti
on
of
sp
at
ia
l
an
d
te
mp
or
al
tr
en
ds
.
Sub-Activity 2
Su
sp
en
de
d
se
di
me
nt
sa
mp
li
ng
at
ri
ve
r
mo
ut
hs
in
La
ke
s
Er
ie
an
d
Su
pe
ri
or
wa
s
co
mp
le
te
d.
Mo
ni
to
ri
ng
of
5
st
re
am
s
in
La
ke
Er
ie
an
d
Ge
or
gi
an
Ba
y
wa
s
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mp
le
te
d
in
Ju
ne
,
19
76
.
Al
l
sa
mp
li
ng
fo
r
th
e
Gr
ea
t
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ke
s
tr
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ut
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ie
s
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no
w
co
mp
le
te
.
An
al
ys
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e
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e
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oc
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s
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mp
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d
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at
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n
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d
re
du
ct
io
n
wi
ll
be
ca
rr
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d
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t
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e
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lf
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19
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A
te
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l
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rt
of
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su
b—
ac
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vi
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te
d
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re
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d
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75
we
re
co
nd
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at
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d
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ra
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l
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d
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pp
b
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y
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e
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e
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Gr
ow
th
of
fi
sh
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pu
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s
(G
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op
la
nk
to
n
po
pu
la
ti
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s,
al
ga
l
po
pu
la
ti
on
s,
an
d
pl
at
e
co
un
ts
fo
r
ba
ct
er
ia
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2.
Av
er
ag
e
gr
ow
th
in
we
ig
ht
of
fi
sh
,
pr
im
ar
y
pr
od
uc
ti
on
by
al
ga
e,
ATP activity of microorganisms;
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Re
si
de
nc
e
ti
me
of
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ra
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ne
in
th
e
ep
li
mn
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n
of
th
e
co
lu
mn
s
an
d
th
e
ha
lf
-l
if
e
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at
ra
zi
ne
in
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mp
le
te
ma
ss
ba
la
nc
e;
Fu
tu
re
ex
pe
ri
me
nt
s
wi
th
PC
B'
s
an
d
se
le
ct
ed
pe
st
ic
id
es
wi
ll
be
co
nd
uc
te
d
in
a
si
mi
la
r
ma
nn
er
.
Fi
nd
in
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of
Ac
ti
vi
ty
3,
Su
b—
Ac
ti
vi
ty
1,
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se
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e
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a
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e
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r
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e
se
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io
n
of
ot
he
r
ma
te
ri
al
s,
st
ud
y
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nd
it
io
ns
,
et
c.
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 Sub—Activity 3 - Field Surveys of Selected Areas of the Boundary Waters
Approximately 600 fish samples collected from Lakes Superior, Huron,
St. Clair, Erie and Ontario are nearing completion for analysis of pesticide
residues. Data will be compiled and a final report will be written comparing
the data with analytical results from the years 1968-1973.
Field work under this sub—activity was commenced in July, 1976,
with sampling of the Grand River and Oakville Creek. The primary objec-
tive of the study is to document specific contaminant residue levels from
a few nearshore sites in the Great Lakes. Several trophic levels of the
biota are being investigated, as well as water and sediment residues.
As a preliminary activity of the field survey, an extensive literature
search was conducted to obtain pertinent data on pesticides and metals
toxicity. While little is known abOut the body-burden/sublethal effect
relationships, it is hoped that the accumulated informationwill provide
some assistance in data interpretation derived from residue analyses.
All analytical requirements for the study are being handled by the
Ministry of the Environment laboratory in Rexdale. A list of the organic
and inorganic parameters to be considered follows:
METALS — Copper
- Zinc
- Cadmium
- Chromium
- Lead
- Arsenic
- Mercury
ORGANICS - DDT & metabolites
— Chlordane
— Dieldrin
— Heptachlor epoxide
— Endosulfan
— Diazinon 9
— Atrazine
— PCB
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In an attempt to relate Band 5 satellite turbidity to a unit which
may be more physically meaningful than FTU, data were obtained from the
Ontario Ministry of the Environment (water quality data vols. l and 2)
wherein simultaneous measurements of surface water turbidity were
available from 1970 to 1973 in both Jackson Turbidity Units (JTU) and
suspended solids concentration (in mg/l). These data were collected
near the mouth of Big Creek, Norfolk County, Ontario, and the results
are displayed as a correlation diagram in Fig. D—3. Figure 3 enables a
direct measurement of surface turbidity from the Band 5 digital data in
terms of either JTU or suspended solids concentration. Figure D-4 illustrates
a direct application of this correlation to the Long Point area in eastern
Lake Erie. Herein is depicted the Band 5 digital Output for the LANDSAT-l
pass of Lake Erie on September 3, 1973. District turbidity regimes of the
Lake Erie water become readily apparent with very clear (beyond the
satellite's current ability to numerically determine) water on the western
side of the scene to fairly turbid water on the eastern portion of the
lake. The sediment—transport avenues (“30 mg/R) on both the northern and
southern shores of Long Point are clearly seen in the satellite data.
Another examples of quiescent (i.e., non-storm induced) sediment
transport in the nearshore zone is presented in the LANDSAT—l surface
turbidity map (Band 5 digital computer printout) of the Long Point area
for the satellite overpass on July 6, 1974, displayed in Figure D-S (i.e.,
470 m x 470 m).
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 Table D—l. Comparative mean values, 1970 and 1974, for DDE, TDE, DDT
and PCB's in Lake St. Clair sediments.
  
—— _
DDE TDE, DDT PCB ' s
Year ppb ppb ppb ppb
1970 Mean 2.1 3.6 2.0 19.1
Standard Deviation 1.5 2.2 1.9 8.9
Minimum .2 .4 0.3 7.0
Maximum 8.2 8.5 6.6 40.0
No.
of
Sam
ple
s
49
49
23
49
w
l
i
197
4
Mea
n
0.7
1.5
0.5
10.
0
Sta
nda
rd
Dev
iat
ion
0.6
1.6
0.4
6.3
Min
imu
m
0.1
0.1
0.2
1.4
Max
imu
m
2.7
7.5
1.6
28.
0
No.
of
Sam
ple
s
52
52
19
53
t
tes
t
6.1
*
5.5
*
3.7
*
6.0
*
*Significant at 0.01 level.
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Distribution of polyc
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(PCBs) in Lake Erie Sediments
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